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Abstract

This study was carried out to assess some kidney function indices in Wistar rats administered ethanol stem extract
of Denettia tripetala. The parameters assessed were creatinine, urea, and electrolytes (sodium, potassium, chloride,
bicarbonate). Thirty-two albino Wistar rats divided into 4 groups of eight rats each were used in this study. Group 1 was
the control group, group Il received an oral dose of 100 mg/kg, ethanol stem extract of Denettia tripetala daily, group
Il received an oral dose of 200 mg/kg ethanol stem extract of Dennettia tripetala daily while group IV received an oral
dose of 300 mg/kg ethanol stem extract of Dennettia tripetala daily. After 21 days of treatment the rats were sacrificed
and standard analytical methods were used to assay the biochemical parameters. The result of creatinine (mol/L)
showed a significant (P<0.05) increase in the treatment groups (9.18 + 1.22, 12.42 + 0.87, 14.56 + 1.46) compared to
the control (4.21+ 0.65) while urea (mol/L) showed significant (P<0.05) decrease in group Ill and IV (2.76+ 1.12, 1.61
+ 0.92) compared to the control (6.34 + 0.25). The electrolytes (Na* and CI') showed significant (P<0.05) increase in
the treatment groups compared to the control while K* (mmol/L) was not significant (p>0.05) compared to the control.
However, bicarbonate (mmol/L) showed a significant (P<0.05) decrease in group Il and group Ill compared to the
control. The result of this study has shown that administration of ethanol stem extract of Dennettia tripetala may induce

toxicity to the kidney which may hamper renal function.

Keywords: Dennettia tripetala; Electrolytes; Toxicity; Renal function;
Wistar rats

Introduction

Dennettia tripetala is a plant widely grown in the rain forest zones
of Nigeria, some part of West Africa and sometimes in Savannah [1,2].
The plant popularly called pepper fruit tree is known in Southern
Nigeria local languages as Nkarika (Ibibio/Efik), Ako (Edo), Nmimi
(Ibo) and Ata Igbere (Yoruba) [3]. Dennettia tripetala is an indigenous
fruit tree which belongs to the family Annonaceae [4]. The tree can
grow to the height of 12-15 m and have a girth of 0.6 m with fruit
which are green when developing but turn red with ripening; also
the leaves are 3-6 inches long and 1.5-2.5 inches broad and elliptic in
shape [1,5,6]. Dennettia tripetala has been used for both medicinal
and cultural purpose. Reports indicated that it has been used for the
treatment of various ailments [5,6] and the entertain guest during
marriage ceremonies [7-9].

The use of Dennettia tripetala fruit, seed and stem for medicinal
purposes has been attributed to the presence of phytochemicals, like
tannins, alkaloid, steroid, flavonoids, cardiac glycosides, saponins and
terpenoids [10,11]. The presence of these phytochemicals have been
widely reported to possess antibiotic [12,13], antioxidant [1,14,15],
anti-inflamatory [3,16] potentials. The hypoglyceaemic, analgesic,
hypolipidaemic and haematoxic effects of Dennettia tripetala fruits
have been reported [17-19].

The kidney is a very important organ of the body which helps in
the maintenance of the body’s homeostasis. It plays a principal role
in excretion of waste products of the body’s metabolism, drugs and
chemicals [20]. Toxic substances such as chemicals, drugs, heavy
metals, and immunological complexes can inflict injury on the kidney
and in turn incapacitate it from performing notable excretory functions
that may lead to renal failure [21]. Creatinine and urea are non-protein
nitrogenous metabolites that are cleared from the body by the kidney
following glomerular filtration. Estimates of plasma or serum levels of

these metabolites and electrolytes are usually employed as a marker for
kidney function [22].

The medicinal value of different parts of Dennettia tripetala
tree (fruit, seed, stem and root), has gained wide acceptability in
communities in South-Eastern Nigeria where alternative medicine is
prevalent because of high level of poverty, poor education and lack of
access to quality health care [23]. The stem is used as an antimicrobial
agent to treat tissue inflammation, fever, hyperglycaemia and its
attendant health challenges. In view of the above, this study was
designed to assess the kidney function indices in male albino wistar
rats administered ethanol stem extract of Dennettia tripetala so as to
document possible effects or otherwise on renal function.

Material and Methods

Plant materials

Fresh stem of Dennettia tripetala were obtained from different local
farmlands in Umuonina, Umudagu Mbieri in Mbaitoli L.G.A of Imo
State Nigeria. They were identified and authenticated in the department
of Plant Science and Biotechnology, Imo State University, Owerri.
The stem was chopped to pieces with knife (for effective drying) and
washed under running tap water to remove un-wanted debris. It was
later dried under shade at room temperature for 5 weeks until constant
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weight was obtained. The dried stem was ground to fine powder with a
mechanical grinder and kept in labelled airtight containers under dry
conditions until required for use.

Ethanol stem extraction of Dennettia tripetala

The ethanol stem extraction of Dennettia tripetala was done using
the modified method of Abdulrahman et al. [24]. Two hundred grams
of grounded stem of Dennettia tripetala was macerated in 1 litre of
absolute ethanol for 72 hours. It was filtered with sterile filter paper
(Watman No. 1) after which it was evapourated to dryness at 40°C in a
vaccum using a rotary evapourator. Approximate concentrations of the
extract were constituted to the required doses for the treatment of the
animal using normal saline.

Animals

Male albino rats of wistar strain weighing between 150 g-190 g were
used for the study. The rats purchased from Faculty of Agriculture,
Imo State University, were kept in the animal house of department of
Biochemistry, Imo State University, Owerri. The rats were acclimatized
to daily handling for seven (7) days and were fed ad-libitum with
normal rat chow (Product of Vital Feed Nigeria Ltd) and water.

Experimental design

Thirty-two rats were used in the study. They were randomly
assigned into four groups of eight rats per group.

Group 1: The rats in this group were orogastrically given 1 ml of
normal saline daily for 21 days in addition to having free access to
normal rat chow and water ad-libitum. They serve as the control.

Group 11: The rats in this group were orogastrically given 1 ml
equivalent to 100 mg/kg body weight of Dennettia tripetala stem
extract daily for 21 days. They also had free access to normal rat chow
and water ad-libitum.

Group III: The rats in this group were orogastrically given 1 ml
equivalent to 200 mg/kg body weight of Dennettia tripetala stem
extract daily for 21 days. They also had free access to normal rat chow
and water ad-libitum.

Group IV: The rats in this group were orogastrically given 1 ml
equivalent to 300 mg/kg body weight of Dennettia tripetala stem
extract daily for 21 days. They also had free access to normal rat chow
and water ad-libitum.

Analytical procedure

Twenty-four hours after the end of the last treatment the rats were
anaesthetized with chloroform and with sharp scissors, their cavities
were cut open to expose the heart. By cardiac puncture of each rat,
blood sample was collected with a sterile syringe into a plain sterile
test tube and allowed to clot for 10 minutes. The serum was separated
by spinning at 1000 rpm for 5 minutes with Wisperfuge model 1384
centrifuge (Samson, Holland) and collected with a Pasteur pipette

Group Treatment
| 1 ml of normal saline
1l 1 ml of 100 mg/kg stem extract of Dennettia tripetala
1] 1 ml of 200 mg/kg stem extract of Dennettia tripetala
v 1 ml of 300 mg/kg stem extract of Dennettia tripetala

into clean labeled sample bottle. The serum was used for biochemical
analysis.

Biochemical analysis

Kidney function indices were analyzed from the sample. Urea
concentration was determined by the diacetyl monoxime method using
assay kit from Randox laboratories UK while creatinine concentration
was determined by the alkaline picrate method [25]. Determination
of serum sodium and potassium concentration were done using
reagent kit [25] serum bicarbonate concentration was determined
trtrimetrically while mercuric nitrate method was used to determine
the concentration of chloride [26] as modified by Teco diagnostics
1268N Lakeview Avenue Anahein; CA 92807, USA.

Statistical analysis

Data generated from the study were presented as mean + SD of
four determinations. Statistical analysis was done by one way analysis
of variance using the SPSS version 21.0. This was followed by student’s
t-test of significance. The mean difference at P<0.05 were considered
statistically significant.

Results

The result on Table 1 showed the effect of ethanol stem extract
of Dennettia tripetala on serum urea and creatinine. There were
significant (P<0.05) decrease in serum urea on rats treated with 200
mg/kg and 300 mg/kg stem extract while the rats treated with 100 mg/
kg showed insignificant (P>0.05) decrease compared to the control.
Conversely, serum creatinine showed significant (P<0.05) increase
in all the treatment groups compared to the control. The effects of
ethanol stem extract of Dennettia tripetala on serum electrolytes of
albino wistar rats are shown in Table 2. The result showed a significant
(P<0.05) increase on serum sodium and chloride concentrations in test
group compared to the control while serum bicarbonate concentration
showed a significant (P<0.05) decrease in rats treated with 200 mg/
kg and 300 mg/kg of stem extract of Dennettia tripetala compared to
control. Serum potassium showed insignificant (P>0.05) decrease in
treatment groups compared to the control.

Discussion

Thekidneyas an excretory organ is central to the normal functioning
of the body. Its role in maintenance of the body homeostasis, excretion
of waste products of metabolism, drugs and chemical are vital to
maintenance of health [20]. Among the waste products of metabolism
excreted by the kidney are urea and creatinine while in the tubules
electrolytes are reabsorbed in maintenance of body’s homeostasis.
Creatinine and urea are non-protein nitrogenous metabolites that are
cleared by the body following glomerular filtration, thus assessment of
serum urea, creatinine and electrolytes (Na+, K*, CI, HCOS') are vital
and sensitive biochemical markers which are usually employed in the
diagnosis of renal failure and damage [21,22,27].

The major non-protein nitrogenous catabolite of protein

Urea (mol/L) Creatinine (mol/L)
6.34 £0.25 4.21+0.65
5.18 +0.39 9.18 £1.22*
276 £1.12* 12.42 +0.87*
1.61+0.92* 14.56 + 1.46*

Values are mean of four determination + SD. n=8; *Significantly different from control (P<0.05)

Table 1: Effect of ethanol stem extract of Dennettia tripetala on serum Urea and Creatinine.
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Group Treatment Sodium (mmol/L)
| 1 ml of normal saline 143.20 £ 2.65
I 1 ml of 100 mg/!<g s'tem extract of 157 46 + 1.82%
Dennettia tripetala
i 1 ml of 200 mg/!<g s'tem extract of 168.14 + 2.41
Dennettia tripetala
v 1 ml of 300 mg/kg stem extract of 179.64 + 2.88*

Dennettia tripetala

Potassium (mmol/L) CI- (mmol/L) HCO, (mmoliL)
4.16 + 0.80 96.24 +0.70 24.81+1.62
4.54 +0.52 112.67 + 1.84* 22.26 +0.87
3.86 £0.14 121.26 £ 2.21* 16.49 + 1.32*
3.79+0.16 130.31 + 3.22* 14.07 + 2.26*

Values are mean of four determinations + SD. n=8; *Significantly different from control.(P<0.05)

Table 2: Effect of ethanol stem extract of Dennettia tripetala on serum electrolytes.

metabolism is urea. In this study, the administration of 200 and 300
mg/kg ethanol stem extract of Dennettia tripetala showed a significant
(P<0.05) decrease in urea compared to control. This suggests either
that the urea cycle may have been affected by plant extract leading
to the reduction in the production of urea [10,27] or alkaloids and
saponins contained in the plant extract [1,10] has produced systemic
toxicity, invariably leading to reduced ability to excrete waste, and
failure to maintain balance in body fluid and electrolytes [28]. Similar
results were reported [29], on Alstonia boonei stem bark on Guinea
pig and [30] on root and leave extracts of Sida acuta on wistar rats.
Creatinine clearance in the glomerulus of the kidney is a useful tool
to assessing the functionality of the kidney [31,32]. Creatinine is
produced endogenously in the muscle by a non-enzymic action on
creatine phosphate. The result of creatinine obtained in this study
showed a significant (P<0.05) increase on administration of ethanol
stem extract of Dennettia tripetala compared to the control. The
significant increase in creatinine may have resulted from glomerular
inflammation and interstitial nephritis, though the exact mechanism
was not covered in this study. This result corroborate the result of
[33] on extract of Acalypha wilkesiana and [34] on extract of Alstonia
boonei on wistar rats. Their reports suggested that the presence of tissue
damaging alkaloid and saponins may have contributed to the increase
in creatinine concentration.

Body fluid compartments (both extracellular and intracellular
fluids) comprises of inorganic electrolytes which in its dissociated forms
help to facilitate the movement of water and electrolytes between the
body fluid compartments [35]. In this study, administration of ethanol
stem extract of Dennettia tripetala significantly increased (P<0.05)
sodium and chloride concentration while bicarbonate concentration
was significantly decreased (P<0.05) when compared to the control.
The hypernatramic effect may be due to the excessive loss of water
from the body fluid. From the result of this study, the concentration of
potassium was not significantly decreased (P>0.05) which may confer
the possibility of the hypernatraemic effect to the Na*/H* exchanger
instead of Na*/K* pump [30,36]. The membrane-bound aldosterone
regulates the absorption of sodium into the cell while Na*/K* pump may
have been impaired on the administration of stem extract of Dennettia
tripetala. This is also supported by the significant decrease (P<.0.05) in
bicarbonate concentrations observed in this study, suggesting that the
stem extract may have induced renal damage resulting to impairment
of renal function.

Conclusion

From the result of this study, the significant changes in the kidney
function indices showed that the stem extract of Dennettia tripetala
may pose glomerular and tubular dysfunction of the nephron which
indicates that the herbal preparation may contribute to renal failure
and as such should not be taken without proper medical advice and
monitoring.

References

1.

Ihemeje A, Ojinnaka MC, Obi KC, Ekwe CC (2013) Biochemical evaluation of
Pepper fruit (Dennettia tripetala) and its use as substitute for giner in Zobo drink
production. Acad Res Int 4: 513-521.

Okwu DE, Morah FNI, Anam EM (2005) Isolation and characterization of
Phenanthrenic alkaloid uvariopsine from Dennettia tripetala fruits. J Med
Aromatic Plant Sci 27: 496-498.

Iseghohi SO (2015) A Review of the uses and medicinal properties of Dennettia
tripetala (Pepper fruit). Int J Med Sci 3: 104-111.

Etukudo | (2000) Forest, our divine treasure. Dorland Publisher, Uyo. pp: 24.

lwu MM (1989) Dietary plants and masticators as sources of biologically active
substances in food for medicine, Iwu MM (ed) University of Ife press lle-Ife.
pp: 303-310.

Umoh IB (1998) Commonly used fruits in Nigeria: Nutritional quality of plant foods.
Postharvest-Research Unit Publication, University of Benin. pp: 256-262.

Keay RWJ (1989) Trees in Nigeria. Clarendon Press Oxford. UK. pp: 19-30.

Achinewhu SC, Ogbonna CC, Hart AD (1995) Chemical Composition of
indigenous wild herbs, spices, fruits, nuts and leafy vegetables used as food. J
Plant Food Hum Nutr 48: 341-388.

Enwere NJ (1998) Foods of plant origin. Afro-orbis publication limited, University
of Nigeria, Nsukka. pp: 169-180.

.Aderogba MA, Akinkunmi EO, Mabusela WJ (2011) Antioxidants and
Antimicrobial activities of flavonoid glycosides from Dennettia tripetala G. Baker
Leaf extract. Niger J Nat Prod Med 15: 49-52.

. Elekwa I, Okereke SC, Chukwudumo CS (2011) Phytochemical screening and
GC-Ms analysis of the essential oil of Dennettia tripetala (pepper fruit) seed.
ABSU J Environ Sci Tech 1: 93-98.

. Ejechi BO, Akpomedaye DE (2005) Activity of essential oil and phenolic acid
extracts of pepper fruit (Dennettia tripetala G.baker; Annonaceae) against
some food borne microorganisms. Afri J Biotechnol 4: 258-261.

. Nwachukwu E, Osuji J (2008) Evaluation of plant extracts for antifungal activity
against sclerotium rolfsii causing cocoyam cornel root in storage. Res J Agric
Biol 4: 784-787.

. Adedayo BC, Oboh G, Akindahunsi AA (2010) Changes in the Total Phemol
Content and Antioxidant Properties of Pepper Fruit (Dennettia tripetala) with
ripening. Afr J Food Sci 4: 403-409.

. Okolie NP, Falodun A, Davids O (2014) Evaluation of the antioxidant activity
of the root extract of pepper fruit (Dennettia tripetala) and its potential for the
inhibition of lipid peroxidation. Afr J Tradits Complement Attern Med 11: 221-
227.

.Iseghohi SO, Orhue NJ (2017) Aqueous extract of Dennettia tripetala
ameliorates liver and kidney damage caused by multiple exposures to carbon
tetrachloride. Clin Phytosci 3: 1-4.

. Oyemitan IA, lwalewa EO, Akanmu MA, Olugbade TA (2008) Antinociceptive
and anti-infammatory effects of essential oil Dennettia tripetala G. Baker
(Annonaceae) in rodents. Afr J Tradit Complement Attern Med 5: 353-365.

. Ikpi DE, Nku C (2008) Effect of ethanolic extract of Dennettia tripetala fruit on
haematological parameters in albino Wistar rats. Niger J Phys Sci 23: 13-17.

. Anaga AO, Asuzu IU (2010) Antohyperglycaemic properties of the ethyl acetate
extract of Dennettia tripetala in diabetic rats. J Complement Integrative Med
10: 1553-1558.

Biochem Pharmacol, an open access journal
ISSN:2167-0501

Volume 7 « Issue 1+ 1000242


https://doi.org/10.4314/ajtcam.v11i3.31
https://doi.org/10.4314/ajtcam.v11i3.31
https://doi.org/10.4314/ajtcam.v11i3.31
https://doi.org/10.4314/ajtcam.v11i3.31
https://doi.org/10.1186/s40816-017-0043-x
https://doi.org/10.1186/s40816-017-0043-x
https://doi.org/10.1186/s40816-017-0043-x
https://doi.org/10.4314/ajtcam.v5i4.31290
https://doi.org/10.4314/ajtcam.v5i4.31290
https://doi.org/10.4314/ajtcam.v5i4.31290
https://doi.org/10.4314/njps.v23i1-2.54909
https://doi.org/10.4314/njps.v23i1-2.54909
https://doi.org/10.2202/1553-3840.1244
https://doi.org/10.2202/1553-3840.1244
https://doi.org/10.2202/1553-3840.1244

Citation: Nwankpa P, Ekweogu CN, Egwurugwu JN, Chukwuemeka OG, Etteh CC, et al. (2018) Assessment of Kidney Function Indices in Male
Albino Wistar Rats Administered Ethanol Stem Extract of Dennettia tripetala (Pepper fruit). Biochem Pharmacol (Los Angel) 7: 242. doi:

10.4172/2167-0501.1000242

Page 4 of 4

20

2

=

22.

23.

24,

25.

26.

27.

28.

. Okolie NJ (2011) Histological effects of artesunate administration on the kidney

of wistar rats. Orient J Health Sci 1: 1-6.

. Agbasi PU, Unekwe PC, Nweke IN, Okechi OO, Onyiaroah IV, et al. (2010)

Toxic effects of Nimesulide on kidney of young albino rats. Res J Health Sci
1:17-29.

Tietz N (2008) Kidney function and disease. In: Tietz Fundamentals of Clinical
Chemistry, 6" edn. UB Sauders Co. London. pp: 360-659.

WHO (2007) Prevention of cardiovascular disease: Guidelines for assessment
and management of cardiovascular risk. Geneva.

Abdulrahman F, Inyang SI, Abbah J, Binda L, Amos S, et al. (2004) Effect of
aqueous leaf extracts of Irvingia fabonesis on gastro intestinal tracts of rodents.
Indian J Exp Biol 42: 787-791.

Tietz NW, Pruden FL, Siggard-Anderson O (1986) Electrolytes blood gasses
and acid base balance. In: Textbook of Clinical Chemistry, Saunders,
Philadelphia. pp: 118-119.

Schales C, Schales SS (1969) Determination of serum and cerebrospinal fluid
chloride. Biochem 140: 8-9.

Yakubu MT, Bilbis LB, Lawal M, Akanji MA (2003) Evaluation of selected
parameters of rat Liver and kidney function following repeated administration of
yohimbine. Biochemistry 15: 50-56.

Toafeeq O, lbrahim BG, Abdul-waheed A, Gassal R, Godwin A (2010)
Hepatotoxicity and nephrotoxicity evalution in Wistar albino rats exposed to
Moringa lucida leaf extract. North American J Med Sci 2: 230-233.

29.

30.

3

=

32.

33.

34.

35.

36.

Oze GO, Nwanjo HU, Onyeze GO (2017) Nephrotoxicity caused by the extract
of Alstonia boonmei stem bark in Guinea Pig. Int J Nutr wellness 3: 1-15.

Nwankpa P, Etteh CC, Ekweogu CN, Chikezie PC, Chukwuemeka OG, et al.
(2018) Effect of ethanol root and leave extracts of Sida acuta on some kidney
function Indices and electrolytes in Albino Wistar rats. Int J Curr Microbial App
Sci 7: 2759-2766.

. Devlin TM (2011) Textbook of Biochemistry with Clinical Correlation. 6" edn.

Wileyliss New Jessey pp: 753-756.

Ifeanacho MO (2017) Biochemistry of the Kidney in Biochemistry for Medical
and Basic Sciences. 2™ edn. Uwakwe AA, Agomuo EN (eds) Supreme
Publishers, Owerri. pp: 313-315.

Oladunmoye MK (2006) Comparative evaluation of antimicrobial activities and
phytochemical screening of two varieties of Acalypha wilkesiana. Trends Appl
SciRes 1: 537-541.

Oze GO, Onyeze GO, Ojiako AO, Abanobi SE, Nwanjo HU, et al. (2010)
Biochemical and Histological changes in liver of rats treated with hydroalcoholic
extract of Alstonia boonei. Res J Health Sci1: 40-53.

Chatterjea MN, Sinde R (2012) Textbook of Medical Biochemistry. 8" edn.
Jaypee Brothers Medical Publishers Ltd, New Delhi. pp: 652-654.

Kayoed D, Fred OCN, Selumun SI, Zion LB (2012) Effect of the ethanolic extract
of piliostigma thoingii leaves on kidney function indices and haematological
parameters of male albino wistar rats. J Nat Prod Plant Resour 2: 670-674.

Biochem Pharmacol, an open access journal
ISSN:2167-0501

Volume 7 « Issue 1+ 1000242


http://www.who.int/cardiovascular_diseases/guidelines/Full text.pdf
http://www.who.int/cardiovascular_diseases/guidelines/Full text.pdf
http://nopr.niscair.res.in/handle/123456789/23556
http://nopr.niscair.res.in/handle/123456789/23556
http://nopr.niscair.res.in/handle/123456789/23556
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3347649/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3347649/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3347649/
https://doi.org/10.5580/398
https://doi.org/10.5580/398
https://doi.org/10.20546/ijcmas.2018.702.336
https://doi.org/10.20546/ijcmas.2018.702.336
https://doi.org/10.20546/ijcmas.2018.702.336
https://doi.org/10.20546/ijcmas.2018.702.336
https://doi.org/10.1002/0471254959
https://doi.org/10.1002/0471254959
https://doi.org/10.3923/tasr.2006.538.541
https://doi.org/10.3923/tasr.2006.538.541
https://doi.org/10.3923/tasr.2006.538.541
https://doi.org/10.5005/jp/books/11486
https://doi.org/10.5005/jp/books/11486
http://www.scholarsresearchlibrary.com/articles/effect-ofthe-ethanolic-extract-of-piliostigma-thonningii-leaves-on-kidneyfunction-indices-and-haematological-parameters-.pdf
http://www.scholarsresearchlibrary.com/articles/effect-ofthe-ethanolic-extract-of-piliostigma-thonningii-leaves-on-kidneyfunction-indices-and-haematological-parameters-.pdf
http://www.scholarsresearchlibrary.com/articles/effect-ofthe-ethanolic-extract-of-piliostigma-thonningii-leaves-on-kidneyfunction-indices-and-haematological-parameters-.pdf

	Title
	Corresponding Author
	Abstract
	Keywords
	Introduction
	Material and Methods
	Plant materials
	Ethanol stem extraction of Dennettia tripetala
	Animals
	Experimental design
	Analytical procedure
	Biochemical analysis
	Statistical analysis

	Results
	Discussion
	Conclusion
	Table 1
	Table 2
	References

